We study the CP asymmetry for the exclusive decay B → K * l + l − in the two Higgs doublet model with three level flavor changing neutral currents (model III). We analyse the dependency of this quantity to the new phase coming from the complex Yukawa couplings in the theory and we find that there exist a considerable CP violation for the relevant process. Further, we see that the sign of the Wilson coefficient C ef f 7 can be determined by fixing dilepton mass. Therefore, the future measurements of the CP asymmetry for B → K * l + l − decay will give a powerful information about the sign of Wilson coefficient C ef f 7 and new physics beyond the SM. *
In the general 2HDM , called model III, the Yukawa interaction can be defined as
where L and R denote chiral projections L(R) = 1/2(1 ∓ 
and the vacuum expectation values,
it is possible to collect SM particles in the first doublet and new particles in the second one.
The Flavor Changing (FC) part of the interaction can be written as
where the couplings ξ U,D for the FC charged interactions are
and ξ
U,D N
is defined by the expression (more details see [21] )
Note that the index "N" in ξ is heavy enough from the current theoretical restrictions, for example m H ± ≥ 340 GeV [22] , 
where the O i are current-current (i = 1, 2, 11, 12), penguin (i = 1, ...6), magnetic penguin (i = 7, 8) and semileptonic (i = 9, 10) operators [18, 24, 25] and primed counterparts are their flipped chirality partners [18] . C i (µ) and C 
and for primed set of operators [18] , (8) and (9) we used the redefinition
The explicit forms of the Wilson coefficients C 
Using these initial values, we can calculate the coefficients C (µ) and C
2HDM 10
(µ) play the essential role and the others enter into expressions due to operator mixing.
Here the dependence to coefficients C ) to the leading order matrix element of b → sγ in the NDR scheme [18] . The NLO corrected coefficients C are given as
where the leading order QCD corrected Wilson coefficients C LO,2HDM 7
(µ) and C
′LO,2HDM 7
(µ) [15, 24, 25, 27] :
and η = α s (m W )/α s (µ), h i and a i are the numbers which appear during the evaluation [15] .
(µ) is the α s correction to the leading order result that its explicit form can be found in [22, 28] .
(µ) can be obtained by replacing the Wilson coefficients in C
with their primed counterparts.
(µ)) has contributions coming from the coefficients
(µ)) due to the operator mixing. Therefore the perturbative part of C ef f 9 (µ) [15, 25] and C ′ef f 9 (µ) including NLO QCD corrections are defined in the NDR scheme as:
where z = 
. Using a Breit-Wigner form of the resonance propogator [10, 27] , and adding this contribution to the perturbative one coming from the cc loop, the NLO QCD corrected C ef f 9 (µ) can be written as:
where Y reson (ŝ) in NDR scheme is defined as
For the expression C ′ ef f 9
(µ), it is enough to replace all unprimed coefficients with primed ones.
In eq. (18) the phenomenological parameter κ = 2.3 is chosen [12] . The NLO corrected coefficients C i , i = 1, ..., 6 can be found in [22, 28] .
Finally, neglecting the strange quark mass, the matrix element for b → sℓ + ℓ − decay is obtained as:
To look at the problem from the hadronic side, the B → K * l + l − decay, it is necessary to calculate the matrix elements K * |sγ µ (1 ± γ 5 )b| B , and K * |siσ µν q ν (1 ± γ 5 )b| B . Using the parametrization of the form factors as in [29] , the matrix element of the B → K * l + l − decay is obtained as [30] :
where ǫ * µ is the polarization vector of K * meson, p B and p K * are four momentum vectors of 
we get
In eq. (22) we use the parametrization
where λ 2 is
Note that, here, we chooseξ . Functions P 1 (µ) and P 2 (µ) can be written as the combinations of LO and NLO part, namely,
and
(µ) is calculated by extracting the coefficient of λ 2 in the expression
Similarly, P
N LO 2
(µ) is obtained by setting λ 2 = 0 in the same expression. Finally, the functions ∆ and Ω are defined as
where r = (see the appendix of [26] for details) are not in contradiction with the CLEO measurement announced recently [32] ,
if the couplingsξ The phase angle θ leads to a substantial enhancement in neutron electric dipole moment and the experimental upper limit on neutron electric dipole moment d n < 10 −25 e·cm thus places a upper bound on the couplings:
GeV [20] . In this section, we study the q 2 dependencies of the CP asymmetry A CP of the decay [32] . Here upper and lower limits were calculated in [33] following the procedure given in [23] . With this restriction, an allowed region for the parametersξ U N tt ,ξ D N bb and θ, is found. Our numerical calculations based on this restriction and the constraint for the angle θ due to the experimental upper limit of neutron electric dipole moment. Throughout these calculations, we take the charged Higgs mass m H ± = 400 GeV , the scale µ = m b and we use the input values given in Table (1) .
0.117 sinθ W 0.2325 Table 1 : The values of the input parameters used in the numerical calculations.
In fig. 1 we plot A CP of the decay B → K * l + l − with respect to the dilepton mass square, A CP is restricted in the narrow region bounded by solid lines, which almost coincide, especially for the values of q 2 far from resonances. Up to the value q 2 = 8 GeV 2 A CP is negative, however it changes sign almost at q 2 = 9 GeV 2 . In fig. 2 , we present the same dependence as in fig. 1 for C ef f 7 < 0. Here, A CP lies in the region bounded by solid lines and it can change sign for any q 2 value. In both cases, C ef f 7
> 0 and C ef f 7 < 0, A CP is small, at order of 10 −3 in the region far from resonances. Fig. 3 (4) show the same dependence like fig. 1 (2) , but for sin θ = 0.5.
A CP behaves similar to sin θ case, however it increases almost 5 times compared to former one.
Further, the restriction region for A CP becomes broader. We also show the q 2 dependence of Table 2 ). Now we would like to summarize the main points of our results:
• For |r tb | < 1 and C ef f 7 > 0, increasing sin θ causes to increase |A CP | and the area of the restriction region. In this case, A CP changes sign at the q 2 value, q 2 ∼ 9 GeV 2 .
For |r tb | < 1 and C ef f 7 < 0 the restriction region becomes broader with increasing sin θ, however A CP can be very small and even vanish for any value of q 2 .
• For the case |r tb | >> 1, A CP almost vanishes (∼ 10 −11 ) since sin θ should be very small due to the restriction coming from the limit on neutron electric dipole moment.
Therefore, if A CP is not observed for the relevant process, it is still possible to have physics beyond the SM, here the general 2HDM with |r tb | < 1 , C ef f 7
< 0 or |r tb | >> 1.
• 
and the primed ones are
The functions appear in these coefficients are
and in the coefficients C (′)H i (eqs. (8) and (9)) are
12(y − 1) 4 ln y ,
B The functions which appear in the Wilson coefficients C ef f 9
and C ′ef f 9
The function which represents the one gluon correction to the matrix element O 9 is [25]
We use the q 2 dependent expression which is calculated in the framework of light-cone QCD sum rules in [34] to calculate the hadronic formfactors V, A 1 , A 2 , A 0 , T 1 , T 2 and T 3 :
where the values of parameters F (0), a F and b F are listed in Table 3 . 
